
1 



METHOD FOR PRODLCINd PACKED TOI U 
Background of the Invention 

Field of Ihc Invention: 

The present invention relates to a method l\^r producing packed tofu (bean curd) 
5 which is easily released from the container w ithout lea\ ing a residue in the container. 

Description of the Related Art: 

Tofu is rcHighly divided according to the process of preparation intt> (1) cut \o(u 
which is obtained by coagulating soybean milk in a mt>ld, cut to si/e, and kept in water, and 
(2) packed tofu which is obtained by filling a small container of given size with soybean 
10 milk containing a coagulant, sealing the container, and allowing the soybean milk to 
coagulate in the scaled container. Nowadays packed tofu predominates over cut tofu from 
the standpoint of shelf life, convenience of distribution, and so forth. 

Since packed tofu is made by coagulation of soybean milk as packaged in a 
container, it has a disadvantage that tofu is in tight contact with the container. Simply 

15 turning the container upside down is not able to release tofu from the container in its perfect 
shape without leaving part of tofu stuck to the container. Various manipulations have been 
taken to solve this problem. Typical manipulations include using an increased amount of a 
coagulant, setting the coagulation temperature higher than usuaL or heating for a longer time 
than usual to cause strong coagulation thereby to separate some water content to make a 

20 water lax'cr between \o[u and the ecMitainer. Although these mctlKKls are sueeessful in 
facilitating removal of tofu from the container, use of a coagulant more than necessary or the 
raised coagulalitin temperature delcric^ratcs the taste or texture c>f tofu. 

There is a method comprising preheating scn bean milk before addition of a ccnigulant 
at 1(S to 30 C tc^ make water separate on coagulation (Japanese Patent 2936175). However, 
2 5 water separation by this method results from impairment of the water retentive properties 



Summary ot the hnention 
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An ohjccl of Ihc present invention is lo provide a method of producing packed Ic^lu, 
the method making packed \o['u easily and completely releasahle from the ct^nlainer without 
impairing taste and texture of lofu. 

The inventi^rs of the present invention have conducted extensive studies and. as a 
5 resuh, found that the above object is accomplished by previously applying an aqueous 
ethanol solution or an aquci>us solution of a magnesium sail or a calcium salt to the inside of 
a ctmtaincr to be filled with soybean milk c^r by giving impact frt>m the cujtside of the 
container to a sealed container having toiu packed therein. 

The present invention provides a method of producing packed tofu comprising 
10 applying an aqueous ethant^l solution or an aqueous solution containing a magnesium salt 
and/or a calcium salt to the inside of a container, filling the container with soybean milk, 
sealing the container, and healing the sealed container to coagulate the soybean milk. The 
method can further comprise giving impact from the outside of the container to the sealed 
container having tofu therein . 

15 The present invention also provides a method of producing packed tofu which 

comprises filling a container with soybean milk, sealing the container, heating the sealed 
container to coagulate the soybean milk, and dropping the sealed container. 

The present invention further provides an apparatus for dropping a package of packed 
to fiKjsvhich C(>m|uisesa ^ section composed of a transt cr plate \\ hich is \o be loaded 

20 with packed tofu and a driving unit for rotating the transler plate and a receiving section 
ctMiiposed of a receiving unit which recei\ es lallen packed tofu and an unloading unit which 
sends packed tofu to the subsequent step. 

According to the method of the invention which uses a treated ciMitainer, the 
resulting packed Xoiu is smoothly released from the container. This is probably because 

h M" sl i j^pagc oi u >1 u on I he iniKr wall ^ »1 c^ miKiui^ i . t Ik aiv '\ l l i i l l^ l lii Hki ^ iii i.iii^ vi 
by gi\ ing impact to packed tofu from the outside of the cvMitainer. 
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lirier Description ol the Drawings 

The present invention will be more parlieularly deseribed with reTerenee to the 
accompanying drawings, in which: 

Fig. 1 shows tofu taken out ot^ ccMilainers 1 to 3 used in Experiment A. in which the 
5 gray /one is the portion remaining in the container: 

Fig. 2 shows tofu taken out of container 1 used in Experiment B. in which the gray 
/one is the portion remaining in the container: 

Fig. 3 shows \o(u taken out o( ctnilainer 2 used in Experiment B, in which the gray 
/one is the portion remaining in the container: 
10 Fig. 4 shows tofu taken c^ut oi cc^ntainer 3 used in Experiment B, in which tlic gray 

/one is the portion remaining in the container: 

Fig. 5 shows tofu taken out of container 4 used in Experiment A, in which the gray 
/one is the portion remaining in the container; 

Fig. 6 shows tofu taken out of container 5 used in Experiment A and container 4 in 
15 Experiment B, in which the gray /one is the portion remaining in the container; 

Fig. 7 shows totu taken out of containers 6 to 10 used in Experiment A and 
containers 5 to 10 in Experiment B; 

Fig. 8 shows tofu taken out of containers 1 and 2 used in Experiment C, in which the 
gray /one is the portion remaining in the container; 
20 Fig. 9 shows totu taken out of containers 3 and 4 used in Experiment C and container 

1 in Experiment D, in which the gray y.onc indicates the portion remaining in the container; 

Fig. 10 shows tofu taken out of container 5 used in Experiment C and container 2 
.iA:^iiJ__LrL_Fvp<>riTrnMTi H ii-j N^Yh|H2_[[Ti^ Ti-a\- /onc indicates the pc^rticm remaining in the 
container: 

25 Fig. 1 1 shows tofu taken c^ut of containers 3 and 4 used in Experiment D. in which 

the gray /one is the porticMi remaining in the container: 

Fig. 12 shows t(^fu taken out of container 5 used in Experiment D, in which the gray 
/one is the p^micMi remaining in the container; 

Fig. 13 shcnvs tofu taken out of containers 6 and 7 used in Experiment C, in which 

cvMil^iincrs o ut 11 used in I \pcninLiii 1). in Ainci'i iii^ / mic .iuii^.ii^N .nc :ii ii 

remaining in the container: 
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Fig. 16 is a lYonl view of an example a packed U>tu dropping apparatus according 
lo the present invention: 

Fig. 17 is a plan view c^t the apparatus shown in Fig. 16: 

Fig. 18 is a view oT the apparatus shown in Fig. 16 from plane 6-6: 
5 Fig. 1^ is a view of the apparatus shown in Fig. 16 from plane 7-7: 

Fig. 20 is a view of the apparatus shtnvn in Fig. 16 from plane 8-S, in which packed 
lofu is falling: 

Fig. 21 is a view of the apparatus shown in Fig. 16 from plane 8-(S, in which packed 
tofu has fallen on a receiving unit: 
10 Fig. 22 shows packed tofu being unloaded from the receiving section: 

Fig. 23 shows packed tofu having been transferred on\o an nnloatling conveyor from 
the receiving section; 

Fig. 24 shows another system for feeding packed tofu to the dropping apparatus; 

Fig. 25 is a plan view of a dropping section having another unit for driving a transfer 

15 plate; 

Fig. 26 is a left side view of the drc^pping section shown in Fig. 25; 

Fig. 27 is a view of the dropping section shown in Fig. 25 from plane 15-15: 

Fig. 28 illustrates still another unit for driving a transfer plate: and 

Fig. 29 shows yet another unit for driving a transfer plate. 

20 Detailed Description of the Preferred Emhodiments 

The method of the present invention which uses a ccMilainer having an aqueous 
ethanol solution applied tc^ the inside Ihercof is described first. This methc^d is carried out 
• Mil 1 1 II I I I ^, II I il I I r II I I I I I i I I iii ^. I I ^ M ^ I'^.^t , .....i-.^P,.^ I.. K.. 

filled \\ ilh soy bean milk has an aqueous elham^l solulitMi applied lo the inner surface iherec^f. 

2 5 Siu bean milk used as a starting material is prepared in a conventicMial manner. That 

is, soaked soybeans, skinned st\vbeans or unsoaked soybeans are ground together with water, 
and the resulting slurry is heated at SO to 120 C [or about 0.1 to 10 minutes, folhnved by 
.«■ - ♦ u^ V. i>, ..^ iiliU- n" tv; . '< sv. >r\- iht- s^^\•^^.^'m milk cifi be sterilized bv hiL^h 
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Coagulants which can he used in the present inventicMi are conventional and include 
natural hiltern {/lii^ari), magnesium chloride, magnesium sulfate, calcium chloride, calcium 
sulTale, calcium primary phosphate, calcium lactate, and glucono-6-lact(Mie. The coagulant 
is used as dissoh ed in water in a concentration ot 5 io liVA by weight. 

5 The sc\vbean milk containing the ccxigulant is packed and sealed into a container 

previously having an aqueous ethanol solution applied to the inside iherec^i". The container 
itself is conventional. For example, an open-lop box having a capacity of about 100 to 
500 ml made of polypropylene (PP), polyethylene (PE). polystyrene (PS), c^r a PP PE mixed 
resin, PS laminated with a release-improving film, e.g., a PP film, or PE laminated with a PP 
10 film is used. 

The aqueous ethanol solution to be applied preferably has an clhanol concentration of 
0.59^ or more, particularly 1.0 to 509?, by weight. The manner of applying the aqueous 
ethanol solution is not restricted as long as the ethanol solution is applied thin and uniformly 
to the inside, i.e., the bottom and the sides, of the container. For example, the inside of the 
15 container is sw abbed with a cknh, e.g.. gau/e. impregnated with the solution, or the solution 
is sprayed onto the inside of the container. 

The container having the aqueous ethanol solution on the inside thereof is filled with 
soybean milk containing the coagulant and sealed with a sealing cover. The sealed soybean 
milk is then coagulated by heating at 70 to 130^C. There is thus obtained a package of 

20 packed ti^fu 5 shcnvn in Fig. 15, i.e.. lofu 4 packed into a container 3 (a cimlaincr 1 and a 
sealing ccner 2). The lotu thus prepared can ne laKcn oui llle' c'(HllUllHJl easii}. 1 lie 
releasability of \oh\ from the container can further be impnned by giving impact from the 
i>ulside of the container to the sealed container ha\ ing lofu packed therein. Packed lofu is 
generally taken out o[ the container by stripping i^ff the sealing cover and tapping the under 

2 5 side o( the ccMitainer held at a slant to slide lofu and to make a gap between the container and 
lofu. The method of the present in\enlion is different from this manner in that an 
-'^ «.r .', ri ,;n '"THrnsitv 'm'wh t-'* sfdcil in the container fn^n the 
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The impact intensity is such that sliding occurs between loiu and the inner surlace o( 
the container. Such impact can be given by shipping the outside of the container or 
dropping the packed toi'u trom a given height. 

The method of the present invention which uses a container having an aquec^us 
5 sc^lution containing magnesium sah and or calcium salt applied to the inside thercot^ is then 
described. This mcthcKl is the same as the abo\ e-described method, except that the aqueous 
ethani^l solution is replaced with an aqueous solution ol^ a magnesium salt and/or a calcium 
salt. 

Il is preferred for the soybean milk used in the method to have a protein 
10 concentration of 4.0 to 109? by weight, particularly 5.5 to 8.()9f by weight. 

The magnesium salt and/or calcium salt aqueous solution which is applied to the 
container is an aqueous solution containing al least one of natural bittern (nif^ari), 
magnesium chloride, magnesium sulfate, calcium chloride, calcium sulfate, calcium primary 
phosphate, calcium lactate, and the like. The total concentration of magnesium ions and 
15 calcium ions is preferably 1 ppm or higher, still preferably 10 to 300 ppm. 

Natural water or sea water from a deep layer which contains 1 ppm or more of 
magnesium and/or calcium ions is also useful. The magnesium salt andA^r calcium salt 
aqueous solution can be applied to the inside (the bottom and the sides) of the container in 
the same manner as for the aqueous ethanol sc>lution. 



20 The packed tc^fu thus prepared can be taken out of the container easily. The 

releasability of lofu from the container can further be improved by giving impact to the 
packed tofu as sealed from the outside ot the container in the same manner as described 
above. 



packed lotu casiU rcicasable (roin ihc cvMilaiiicr iii lis conipklc shape with tio txsuku 
remaining in the container. 
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Packed tofu is dropped lo break the light conlacl between tofu and the inner side of 
the container by the impact thereby \o improve lol'u releasability IVcmti the container. If the 
dropping height is too large, the impact is si^ strcmg that toi'u is destnn'cd. or the container is 
delbrmed. resuUing in lost of commercial value. If the dropping height is too small, the 
5 impact is too weak to break the contact between tofu and the inner side of the container, 
failing to achieve the object of the invention. A suitable dropping height depends on the 
weight of the tofu package, the shape c^f the container, the material making the container, and 
the like. Fi^r example, a package of tofu weighing 50 to 500 g in a rectangular or cubic 
container o( 50 lo 150 mm wide, 50 to 150 mm liMig and 10 lo 150 mm deep made of 
10 polyprc^pylene, pc^lyelhylene or polystyrene is dropped from a height of about 10 lo 100 cm 
whereby tofu can be taken out of the container while maintaining its complete shape without 
leaving any residue in the container. 

The method will be explained by relerring to the accompanying drawings. Fig. 16 
is a front view of an example of the packed lofu dropping apparatus according to the present 

15 invention, and Fig. 17 is a plan view of the apparatus. The packed tofu dropping apparatus 
10 shown in Fig. 16 is mainly composed of a loading conveyor 11 which introduces a 
package of packed tofu 5 into the system, a dropping section 12 which receives the packed 
tofu 5 from the conveyor 1 1 and drops it, a packed totu receiving section 13 which receives 
the fallen package 5, an unloading conveyor 14 which sends the package 5 having improved 

20 releasability from the container 3 by dropping lo the next step, and a controller 15 which 
controls the system. 

Tl ^ I r ^ ' ' J - - < ■ n..^ r... pi...., j/. 1.. ihr p:'^-|^'''^) 

lofu 5 is transferred, a redialing shaft 17 which is parallel with the tra\'cling direction ol^ the 
packed tofu 5 and is fixed to an edge o( the transler plate 16. [\n example, the lower side of 
25 the front side (in Fig. 16) end o( the transfer plate 16, and a transfer plate driving unit 1(S 
which connects lo the rotating shaft 17 and ri^tales or swings the transfer plate 16. The 
transfer plate driving unit 18 includes an electric motor. The position (height) of the 
transfer plate 16 is such that its upper surface U> is even with the upper surface 20 of the 

Stopper 21 at the ».iownstream end ihercot across tlK tra\xhng direction oi tlK [\icke».l tv>iu 
by which the packed tofu 5 is stopped on a gi\ en position of the plate lo. 
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On IransTcrring ihc packed Ic^lu 5 to the transfer plate 16, a sensor 22 delects the 
packed tolu 5 Iransterred to the prescribed position and is set ot f Ic^ feed information to the 
controller 15, which sends instructions to the transfer plate driving unit 18. Upon receipt of 
the instructions, the driving unit 1(S turns the rotating shaft 17 at ^)()" to make the transfer 
5 plate 16 vertical as shown in Fig. 20. The packed lofu 5 thus falls. Immediately 
thereafter, as shown in Fig. 21, the transfer plate 16 levels of f to get ready to receive a next 
package of packed tofu 5 according to signals from the controller 15. Since packages of 
packed tofu 5 are carried on the loading conveyor 1 1 at certain interv als, the next package of 
packed tt^fu 5 is prevented from being transferred before the transfer plate 16 swings back to 
10 position by setting the moving speed of the loading cx>nveyor 1 1 at a certain speed or slower. 

Where the transfer plate 16 is a single plate as in the example shown in Fig. 16, the 
packed tofu 5 is placed thereon partly sticking out from the edge 23 of the transfer plate 16 
as shown in Fig. 19. Such placement makes the packed tofu 5 tall while keeping level and 
land Hat on its entire bottom of the container 3 on the receiving unit 13 as depicted in Figs. 
15 20 and 21. As a result, the impact force spreads uniformly through the packed tofu 5, and 
deformation of the container 3 can be prevented. 

The receiving section 13 is composed of a receiving unit 26 which receives the lallen 
packed tofu 5 and an unloading unit 27 which dislodges the packed lt>lu 5 from the receiving 
unit 26 to an unloading conveyor 14. The unloading unit 27 is composed of an air cylinder 
20 28 and a push plate 30 tUted to the tip of the cylinder shaft 29. As shcnvn in Fig. 18. the 
receiving unit 26 is made up of a number of pipes 24 and a frame 25 which holds the pipes 

I'-shaped cross-section, in which the ends of the pipes 24 are fitted, and connecting 
members 32 w hich connect the pair of pipe holding members 31. The packed tofu 5 falls 

2 5 on the pipes 24 oi' the receiving unit 26. 

The fallen packed tofu 5 on the pipes 24 of the recei\ ing unit 26 is delected by a 
^i.wT ,K fV tb< v.t.■f>v.^r '^'^ ■\rr vs^ nt iM ifu' C'Mitp^lcr 1"^. :uk] the contn^ller 15 

3 0 22 and 23. In the recei\ ing section 13. since the packer.! tv^lu 5 is receix eJ by a phiralily v^l 

pipes 24 as in the example sht>w n. the impact ot clrop propagates throughout the packed tolu 
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and the inner side c^f the container is efi'icienlly severed witht^ut damaging the ccmtainer. In 
this particular example, the abcn'c eltecl can be ensured by making a clearance 34 between 
the pipes 24 and the pipe holding members 31 as shcnvn in Figs. 20 and 21. 

Fig, 24 presents a modification of the packed lotu loading system, in which the 
5 system has a package stopping unit 41. The package stopping unit 41 is compc\sed of an air 
cylinder 3(S provided abo\ e the downstream end of the loading conx eyor 1 1 and a stopper 40 
provided at the tip o( the cylinder shaft 39. The air cylinder 3<S is controlled by the 
ccmlR^lIer 15 synchn>nously with the transfer plate driving unit 18. The stopper 40 is in a 
lifted pcxsition allow a package of packed tofu 5 to pass only when the transter plate 16 is 
10 level so that the package 5 is prevented irom tailing directly vviihoui being unce iransferrcu 
to the dropping section 12. 

A modit^ication of the transler plate driving unit 18 is shown in Figs. 25 through 27. 
In this modification, the transfer plate 16 moves back and forth to let a package of packed 
lotu 5 on the transter plate 16 l^all. The dropping section 12 is composed of the transler 

15 plate 16. the transler plate driving unit 18. and a U-shaped stopping member 42 which is set 
abcwe the lelt (in Fig. 26) edge of the transler plate 16 in parallel with the moving direction 
of the packed tc^lu 5. The transfer plate driving unit 18 is cc^mposed of an air cylinder 43. a 
U-shaped connecting rod 45 provided at the tip of the cylinder shaft 44. and bearings 46 
which bear the connecting rod 45 letting the rod 45 slide back and forth. The ends of the 

20 stopping member 42 are fixed to the sides of the transfer plate 16. The air cylinder 43 
operates to move the transfer plate 16 back and fc^rth. When the transfer plate 16 having 

member 42 and then falls. 

Ancnher modification of the packed tofu drt>pping section is shown in Fig. 28. In 
25 this mc^dificalion, the transfer plate 16 shcnvn in Fig. 16 is made of a pair of plates 16A and 
16B, which are drixen by the respective drix ing units 18A and 18B. The driving units 18A 
- 1 1 - ,1 o.^hr ^T^ ^Mvl^• t > sr*^"rc' lr\ rl Jrop mT p'icked tofu ;is illnstr;ited in Fii:. 



Still anv>iher modification of the packed tofu ^iropping section is show n in b'ig. 2'^ in 
, ,f tr r pi it,, s 1^ \ Mv t 1^^^ dT-i\^n h\- t !k' n spcctix c drix in^: units ] >^A 
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and 18B in ihc way sh(nvn in Fig. 25. This modification has ihc same cried as obtained in 
the mi>dil icalion o{ Fig. 2(S. 

Packed loi'u which is treated with the above-described apparatus is prepared in a 
usual manner. A preferred process of making the packed tofu is brielly described below. 
5 Soybeans are soaked in water al 5 tc^ 25 C for 6 to 20 hours and drained. The scviked beans 
are ground in a grinder with 4 lo 15 limes their weight of water. The resulting slurry is 
heated al 80 lo 130'C for 0.1 to 10 minutes, followed by solid-liquid separalicm to obtain 
soybean milk. Solid-liquid separation is carried out in a usual manner, for example, by use 
of a screw decanter or a screw press, or by squeezing through cloth. Otherwise, soybeans 
10 or skinned scn'beans can directly be ground m a grinder with 4 io 15 times ilieii weight of 
water, and the slurry is processed in the same manner as described abcwe. Still otherwise, 
skinned soybeans may be soaked in water or hot water for a short lime, and ground, healed, 
and separated into solid and liquid (soybean milk) in the same manner as described above. 

A coagulant is added to the resulting soybean milk in a usual manner. For example, 
15 a coagulant is uniformly dispersed in the soybean milk in a stirrer, e.g., a static mixer, and 
the scn^bean milk concentration is measured in terms of electric ccmductivily. The amount 
of the coagulant lo be added is controlled in accc^rdance with the measured value (a 
continuous addition mode). The soybean milk ccmtaining the coagulant is packed into 
cc^ntainers, sealed, and healed at 70 to 10()°C for 30 lo 60 minutes to obtain a package (^f 
20 packed tofu as shown in Fig. 15. Any commonly employed coagulant can be used with n(^ 
particular limitatic^n. For example, natural bittern (ni^ari). magnesium chk^ride or calcium 
^ I ^ ^' ' ^ . ..-t; ....^t .i...i^,.r. .J >^nr; 

bv weight. Glucono-(>-laclone is also usetul as a coagulant. 

The present invention will now be illustrated in greater detail with reference to 
25 Experiments and Examples. L^nless otherwise nc^ed, all percents are by weight. 

T APf RfMF N I ' 

Whole so\[^cans (b'okg) wlix v^aslKv.! \\ iih w.iUi. mKlvI in w.iKi ^-XLinigni. .nui 
ground in a hori/onlal grinder w hile adding 4(M) 1 of w ater. Immediately after grinding, the 
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discharge pipe al 105 "C tor a relenlion lime of 30 seconds. Alter cooling lo 80"C, the solid 
mailer was separated by means of a screw decanler. The resulling soybean milk was 
degassed in a vacuum container (degree of vacuum: 65 mmHg). fi^llowed by cooling lo 
10"C. 

5 To Ihe ccx^led st^ybean milk were added magnesium chloride and calcium chloride in 

concenlralions of 0.3(K/V and (».05^y'. respectively. The stnbean milk ct>nlaining the 
coagulant was packed into 77 mm wide. 12^ mm long and 40 mm high polypn^pylene (PP) 
containers 1 to 10 whose inner side had been treated as described in Table 1 below and 
sealed with a PP-laminated nylcMi sheet. The containers were put in a hot water balh at 
10 85"C for 60 minutes to coagulate the soybean milk and cooled in walei at 5 C unlil the 
center temperature of tofu decreased to 1()°C. 

Experiment A: 

The packed totu packages were kept in a relrigerator al 5^C for 24 hours. The seal 
was stripped off, the under side of the container held at a slant was tapped, and the container 
15 was turned upside down on a tlal plate. The tofu taken out of the container and the l(^fu 
remaining in the container were weighed, and the appearance of the tofu taken out of the 
container was observed. 

Experiment B; 

The packed tofu packages were dropped (rom a height t)f 40 cm with their sealed side 
20 up. The seal was stripped ofl\ and t(^fu was taken out of the container in the same manner 
as in Experiment ATuunTTeasureU anu cn^served li^ [\W f«iU!lle' llianiiei .IS ill KApLiiineiil A. 

Experiments A and B were carried out on 5 packages of a kind. An a\ erage weight 
of packed \ofu was 351,5 g. Typical shapes of ti>fu taken out of the container are shown in 
Figs. 1 through 7. in which the gray /one is the pimit^i remaining in the ci^ntainer. Figs. 1 
2 5 to 3 show cases where tofu remained in the container to an unacceptable degree as a 

T ■ ' , ■ . ,. ... 1,1 . * ,1 ,Jm.^' 
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The results of Experiments A and B are shown in Tables 2 and 3. An average state 
of the five bloeks of tofu taken c^ul of the ecnilainers is sh^nvn in the Tables. The weight of 
tofu, either taken out of and remaining in the eonlainer, was an average of the five paekages. 



TABLE 1 



Container N(.>. 


I rcalnKnt of Inside of Container 


1 


none (eiMilrekl 1 ) 




spraviny with ietn exchanized water (control 2) 


3 


spravin>: with O.l^r aqueous ethanol s^^lution 


4 


spravin>; with 0.5 '^r aqueous ethanol st>lutii>n 


5 


spraviny with l.O'^r aqueous ethanol solution 


6 


sp^avin^ with ."^.O'^r aqueous ethanol solutitMi 


7 


spray nm with lO.OTr aqueous ethanol solution 


8 


spravin>; with 20.0'^ aqueous ethanol solution 


9 


spravmiz with 30.0^ aqueous ethanol solution 


10 


spravins with .SO.O'^f aqueous ethanol solution 



TABLE 2 

Exper iment A 



Container No. 


State e»r Toi'u I'aken out 
c>r Ce>ntainer 


Weight ol Tofu I'liken out 
of C\intainer (ii) 


Weight ol 'l ofu Remaining 
in CtMitainer (g) 


1 


I-iLl. 1 


74.7 


276.7 


-» 


Fill. 1 


137.5 


213.S 


3 


I-iiZ- 1 




218.4 


4 


I il: 


34(\1 






l-iLl, 7 


|.> 


1 i.S 




I'ii:. 7 


352. 1 


( 1 


S 


1'il:. 7 




I i 


^) 


Ml:. 7 


3S 1 .S 




lo 


l-ii:. 7 


.^51.1 


() 
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TABLE 3 

Exp eriment B 



C\>nt:nner No. 


State oi' Takon out 
oi' Container 


Weight of Tt^fu I'akcti mit 
of Container (iz) 


Weight of i'ofu Reniainini; 
in CtMitainer (tz) 


1 


1-iiz. : 


2cS1.3 


69.5 


-> 


I-ILI. 3 


333.0 


18.0 


3 


1 m. 4 


348.2 


9.4 


4 


l i i;. o 


348.5 


2.8 


5 


l it:. 7 


352 1 


0 


() 


lio. 1 


351 7 


0 


7 


Mil. 7 


35 I 3 


0 


8 


Hi:. 7 


35 1 6 


0 




7 


3."i 1 0 


0 


U) 


7 


351.9 


0 



EXAMPLE 1 

Whole soybeans weighing 100 kg were washed with water, soaked in water 
overnight, and ground in a horizontal grinder w^hile pouring 400 1 of water. Immediately 
5 after grinding, the slurry was healed by a healer provided around the diseharge pipe ol^ the 
grinder at 1 15°C for a retenlii^n time of 30 seeonds. Alter eooling to 85^C. the solid matter 
was separated by means of a serew deeanter. The resulting soybean milk was degassed in a 
vaeuum eontainer (degree of vaeuum: 550 mmHg), sterilized by direct heating at L^O'^C for 
3 seeonds and cooled to lO'^C. Tt^ the cooled soybean milk were added magnesium 
10 chloride and calcium chloride in concentrations of 0,25^/? and 0.0(S9r, respectively. The 
=*^i.a*J^*Aaja,^»aalIl:— L^L^^ \v n;u krtl inio 77 mm \\ idc, 12^^ mm lon^ and 

40 mm high PP containers whose inner side had been sprayed with a 30''./ aqueous elhanol 
solution and sealed with a PP-laminated nylon sheet (hereinafter referred to as NY PP sheet). 
The sealed ctmtainers were put in a hot water bath at 85 'C for 60 minutes to coagulate the 
15 soybean milk and then cooled with tap water to 40'C and then in a refrigerator to a center 
temperature o{ lO'C. The seal was stripped off, the under side of the container held at a 
slant was tapped, and the container was turned upside dinvn on a plate. The tolu was 



20 
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EX.AMPLE 2 

Packed lofu was produced in the same manner as in Example K except that the inside 
of the containers had been sprayed with a 39^ aqueous ethanol solution. The package oT 
packed lolu held at a slant was slapped twice each on the lour sides and the bcUtom ol' the 
5 container to give impact. The seal was stripped oll\ the under side oT the container held at 
slant was tapped, and the cc^ntainer was turned upside down on a plate. Tofu ccnild be 
smoothly taken out of the container with no flaws, and no residue remained in the ct>ntainer. 

EXPERIMENT 2 

Preparation of packed lofu: 
10 Coagulant-containing soybean milk was prepared in the same manner as in 

Experiment 1. 

Magnesium chloride and/or calcium chloride were dissolved in ion-exchanged water 
in a concenlration(s) shown in Table 4 below, and the resulting aqueous solution was 
uniformly sprayed to the inside of 77 mm wide, 129 mm long and 40 mm high PP 

15 containers. The containers 1 to 1 1 were filled with the coagulant-containing soybean milk 
and sealed with an NY/PP sheet. The soybean milk was coagulated in hot water at 85^C 
for 60 minutes and cooled in water at 5°C to a center temperature of 10°C to obtain packages 
of packed tofu (Experiment C). Container 1 is a non-treated container, and container 2 is a 
container sprayed with ion-exchange water. The packages as sealed were slapped twice 

20 each on the four sides and the biniom (Experiment D). 



After refrigerating the packages at 5 C for 24 hours, the seal was stripped off. a side 
of the C(^ntainer held at a slant was tapped to make a gap between the packed tofu and the 
side of the container, and the container was turned upside dtnvn on a flat plate. The slate of 
the tofu release frc^m the container was observed, and the weight of tofu. either taken (UJt and 
25 remaining in the container, was measured. The results obtained are shown in Tables 5 and 
6. 
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TABLE 4 



( oiiliunor No. 


Spravin^z Aqueous Solulit^ii 


MiZ Ion (\micii. (ppni) 


Ca Ion CoiKMi. (ppin) 


1 


uiitivatcJ 


untreated 




0 


0 




o.l 


() 


4 


n 


n.l 


5 


0.1 


(».l 


(> 


l.o 


0 


7 


0 


1.0 


8 


1.0 


1.0 


9 


lit 


() 


10 


0 


10 


11 


10 


10 



TABLE 5 



Experiment C 



(\Mitaincr No. 



State of Fofu Taken out 
of Container 



Weight of l ofu l aken out 
c>f Ontainer (iz) 



Weight of Tt^fu Remaining 
in Container (<i) 



8 

Fig. 

Fig. 10 

ImV. \? 

l-ig. 14 

Fi.u. 14 

l-iLZ. 14 

I'lU. 14 



131.2 
246.8 

260.6 
312.3 
351.5 

352.0 
352.3 
352 1 

3.^2.4 



285.3 
220.6 
104.7 
91.5 
39.1 
0.4 
0.1 
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TABLE 6 



Experiment D 



Container No. 


Slate ol' 1 olu Taken out 
oi C\Milainer 


Weight ol Totu Taken ont 
oi Container (g) 


Weight ol" Tt^l'u Remaining 
in (\>ntainer (g) 


1 


FiiZ. 






-> 


1m^. 10 


327.1 


25.2 




I-il:. 1 1 


337.4 


14. ^ 


4 


l-iLl. 11 


343.4 




5 


Fii:. 12 


34').^^ 


2.5 


(> 


I- it:. 14 


352.0 


o 


7 


li-. 14 


351.0 


0 


8 


1-iu. 14 


352.3 


0 




i-ii;. 14 


3-> 1 .ri 


() 


10 


14 


351.3 


0 


11 


I iii. 14 


352.2 


0 



EXAMPLE 3 

Whole soybeans weighing 100 kg were washed with water, soaked in water 
overnight, and ground in a horizontal grinder while pouring 400 1 of water. Immediately 
alter grinding, the slurry was heated by a healer provided around the diseharge pipe of the 
5 grinder at 1 \ 5'^C for a retention lime of 30 seconds. After cooling to S^^C. the solid mailer 
was separated by means of a screw decanter. The resulting soybean milk was degassed in a 
vacuum container (degree of vacuum: 600 mmHg), sterilized by direct heating at 150^C for 
3 seconds and cooled to 10"C. To the ct^oled si^ybean milk were added magnesium 
chloride and calcium chloride in concentralions of 0.259? and O.lO'^Pf, respectively. The 

10_ scn'hean milk containing the coagulant wa s packed into 77 mm wide. 12^MTim long and 
40 mm high PP containers whose inner side had been sprayed with a 0.1 ''V aqueous solulicMi 
o{ magnesium chloride (Mg ion concentration: 120 ppm) and sealed with an NY PP sheet. 
The packages were put in a hot water balh at 85 C for 60 minutes lo coagulate ihe soybean 
milk and then ccx>led with tap water lo 40 C and then in a refrigerator lo a center 

15 temperature of !(► C. The seal was stripped off, a side of the ctMilainer held at a slant was 
tapped lo make a gap between lofu and the side of the container, and the container was 
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EXAMPLE 4 

Packed lol'u was prepared in the same manner as in Example 3, except (or replacing 
the aqueous magnesium chloride solution (Mg ion concentration: 120 ppm) w ith 

commercially avaihihle natural drinking water (available irom company A: Ca ion 
5 concentration: 78 ppm: Mg it>n cc^ncentration: 24 ppm). When loi'u was taken out of the 
container in the same manner as in Example 3. it showed smooth release Irom the container 
without sullering damage t>n its surlace. 

The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure iVi^m the spirit and scope 
10 of the invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope c^f the following claims. 

This application claims the priority of Japanese Patent Application Nos. 
2000-394416 filed December 26, 2000 and 2001-77555 filed March 19, 2001. which are 
incorporated herein by reference. 
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